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h y y v - 14 , f^v^^(o-<>^^^s/ h/i) isf-x-bzzt&ftmt-rz. 

[ 0 0 5 8 ] 

if*3S2 4fE®<75^BJ(rJ;ixl4\SfrfE't'^^> ? ^2/h7 p y>-^-l4, f y 40 

[ 0 0 5 9 ] 

W*il2 SEt^IB^Ii, if * 41 2 3 IE ft W iU & Ml& Jj 8: K *i l» X . stlfE^v^^^ix 
h z?" y >- * - 14 , •^-•^/'U*^cr)-)'>'^v>i> h/Dy^-T'fcSCt&tf tt5„ 
[ 0 0 6 0 ] 

!S*«2 58E*ro36WI=J:nii» SKE^ y^^x^h/UyiS'-li^ U- — * Jj <n 
[ IS 05 5b * ] 50 



(10) JP 2005-225955 A 2005.8.25 

[0 0 6 1 ] 

* * wtr «t ft n , mPt<o®. + <D^mm.'&* x 9 &m s &&&&&&& 

[3§W£l£i6i-5/c&<z>&&^7l£fi§] 
[0 0 6 2] 

[ 0 0 6 3 ] 

**fll:±5ll»»»*l:ov^-cttWt5o *3BWi^J:-5«»»**tt, '> ft < 

»*JWtt. ( l ) 

A-O (CH 2 CH 2 0) n - H 

[0 0 6 4] 

nmw&<D4 y * ; y y^-iit'fc^ 0 ft *s , * / y ^ . s; 

[ 0 0 6 5] 
[ft 1 ] 

20 




[ 0 0 6 6] 30 
[ft 2 ] 




40 

-e s $ ft 5 ft ^ m -c fo a o 

[0 0 6 7] 

ifift^^r / y i< liiiio^f y^r / y v ^ *s it 5 * y y yixn^fy 

[0 0 6 8 ] 

z>®& . xfii^^K iiii«^)>f y^f-y y y^-ii^, t^o>f y^y y y<o-i 

£ t? fc 5 » k i* * « & <a * y y yo-iai:*5»t5fi*a, xteWfe<n y * s y > co so 
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[ 0 0 6 9 ] 

£ s t°yuS, ^fy/ntf/uS, :/ ^ . ^fyyfyi^S, sec-y^/uS, te 

r t - ^f ;ug, S*Xtt»8w^yf;uS, it«SXtt»tt^^*^^*. IE «( X I* # 

[ 0 0 7 0] 

1 i^±2 0i«T^^i^§^7 y - /ug<l: LTfl, #J *L , 7x^/uS, 1 - X tt 
2 - t7^ U^/US, 1 - N 2-, Xll9-7y F7t-^S, 1 - , 2-, 3-, 4 - 
, Xli9 - 7xfy h l - „ 2- x Xfi5-^^^ir^yi-S, 1 - % 2-, X 

3 - t° Unyug, & Xf 1 - . 2-, 3-. 4-, 5-. Xtt 6 - ^ 5 t =/I/Sft if iJS* 
If bft5, 
[ 0 0 7 1 ] 

l iB£i±2 0fiKT^ft*Srttf7 7^^^Si: tttt, M tl > ^y^^S, 7^^ 20 
^ ^ g > v - 7xr:y^u t° /U £ x 1 - X 11 2 - t 7 ^ Un/i/^ f ;Ug, £ - ( 1 — X tt 
2-^7^U^yU) xf ;l,S, t>' y - (l-XI3:2-^:7*U~yU) n fc> /U £ # if S 
^ If b tl a o 
[ 0 0 7 2 ] 

li^^r / y xD — m&xteWt&vi^ y * ; y ^ <o — m £ K *s v * x , * / y xo — m 
ixn>f y * / y y^-iit:^it^ 1 <@j^±6<iiwT^7Kmjw^^ x ±iEcoe&s-ee 

i^^ii^o ft to , 5 y^-ISXttl«w>f y ^ / 5 yw-lSi:fcit5 

f tS^tli, l fiSii±6igJlTt'fc5o M^oo^r / y — «£X IS B&co^ y * y y 
y^-iS^ibMt^t^S^aicP^ Ltd, i^w^ / y y^-iixiiMo^f y^r 

y y vcd — a x ^ js it^ttt w &@<o;fcmjEST-^em$n5o emco^ / y v^-^^x 30 

[ 0 0 7 3 ] 

[0 0 7 4 ] 
[ft 3 ] 




40 



[ 0 0 7 5 ] 
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I it 4} 




t i ! t* # 5 , 
[ 0 0 7 6 ] 

- J&sfc ( 1 ) *J l> T , n(i, 1 0«±1 0 OKTroitT-fc 1 ), fft L< Ii2 0«± 
6 0HT«ittfcd, ttSSL<li40f *>5„ n ;)! 1 O^ifiS^^CIi^ 

ttgtt*#< 45. n«siOOSra*.5»-&»J:«:.iSW»*3R«>tt«* J *IIADi-5. 20 

^<Df^m. ^y^-^xy hffli"y^t Ltffflt^l^ctt^ ® # ifc 

[ 0 0 7 7 ] 

5 # ft (i , *fr lw if * L < „ 
[ 0 0 7 8 ] 

Hk5] 

30 




x~m z nzik-SVox-fo z> 0 i- ^ *? *> , A 755 8- ^yy-^sr-3b»?, n«s40ffc5i, 40 

[ 0 0 7 9 ] 

**«i:J:5®^»Stli:fc(t5»S[?iilt tttt, Jb IE - & it (1) -e*3*i3-«fH 
w <t -etefflL-ct>«fc<> * it , J: IE - « * (1) tvT^nssitroiiwft^ 

^£iia^-&;b-t!:T'{£ffl LT til 1 , 
[ 0 0 8 0 ] 

**WfcJ:4«W»1lk3fi»=ffiffl*ix5«1BH±, 4*1:: IS £ £ ft * # . Si^^fifc 
[ 0 0 8 1 ] 

It fe ffl <*> ® (:/ 7 ? ® irbTli. yr-^-^yyy^, 7 ^ 7 zf 7 y 9 . T± 50 
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^ u is ~f 9 > * , t>^/^7 5/n^)J:^^-^yy7^S, ® , ft , & 

» *S J£ if <b ft 5 o 
[ 0 0 8 2 ] 

n&Ri<omn ( ^ n - m n ) ^ iTii, fc^^vh-r^o — 1, t°>/p<^h^^n- 

2, fci'^yV'h-f^n — 3, t°^^ y h^xn - l 2, fc° ^^h-f^n— 13, \? 7 f 
y h-f xd - 14, fcf^^h-f^n— 16, t° ^ ^ y h x 

„ f ^> y h>f xd - 9 3, t^^yh^xD - 9 5, tf^^ y 7, \? If * 

>h^mn — 98, t'^^y F^fxn-l l 4 S tf ^ > y h /f x p - 12 0, t°^^^h 10 

xp - 12 8, tf^^y h^xn - 129, t^^yKxn^i 38, \? if f is V 4 
:x n — 15 0, tf^^y h-{iD-l 5 1, t°^^yF^xn^i54 s t° ^ ^ y F ^ x 
n — 1 5 5, Sl/t°^/y F/fxp-i 8 0?^*(f & h5o 
[ 0 0 8 3 ] 

#3* ffl M #^ i-m^fttn) HtlL fc° ^ ^ > V \s y K 5 , tf^^ y h K7 
, \f if f is V \^ >y Y \ 2 ^ f^>yH/y K48 (Ca) , tf^^y H/y K4 8 (Mg 
) , tf^^y H/y K57 ( C a ) , fc° ^ V V h U > K 5 7 : 1 , fc° ^ * V h U K 1 1 
2 , fc° if f is V U >y K 1 2 2 , fc p ^^VhU S /Kl23, y hUy Kl 6 8, fc° ^ 

^>hu^Kl84, tf^^y FUy K 2 0 2, Sfft y *U 1/ H 9 

tf 5> ft 5 o 20 
[ 0 0 8 4 ] 

» * fe ;b <*> « ( > r > m n ) £ u -c ii , t 4 ^^y hy^-i, t^^yF^/^2, 

b° ^ ^ > h :/ — 3 , t° ^ ^ V h 7 ' — 1 5 , t°^Vy 5:3, t°^^ y F ^ 

/u — 1 5 : 4 , t°^^y h/yu-l 6, e/^y 2, \? if * Is h 7 — 6 0, 

<y h y — 4 , St//<y h y ^ — 6 0 ^ t5>^ If *b ft « o 
[ 0 0 8 5] 

±|EJ£JL^CQ^9 — jRSt Ltd, h^-f S^y K , /n - -7 ^ y h # — ^ B, 

— ^ h-Y — aaa, v^ry^u^v^PMP, i/-* u y K c , ^yyr>-h;# — 5: 

^ 6 B , :7^n->T~V^/U— , * t ^ V K V U y K , ^t^fy/<^f t t:° ^ h 

y 7 t° a 7 y — , T^^J !i ^/U- Ft-, 77^^ F-fxp^ 10G, ^ 7 / x p — 30 
A A M X , '^7 / x n — A A O T , ^ 7 )/ x p — AAOA, H ^ It ft , v^T:/.^ 
n — H R , ^/Uh^hoT^yv^UVv^ ^ x F p 7 - !) y t V y v> , ^ /U # V U >- 
, h;u^5?yi/y K, &ff£ik'<7 \s v K , ^i) y T >- 7 r - * h * # — u t :7 h 

— )V u >y K 2 3 , t° 7 / n y 1/ y F\ y ^ A U -/ K 2 B , ^ ;i/ *y A 1/ y K 2 B , ^ h 
a>-^r>Au-/K2B, ^yjfyuy K2B t y £ a y y — A U y K , b'^^^h^^ 

— - * , U — ^#/UK - 1 OB, T > If is is $ & \s — =*r , TVV i/^5BU 

— , ^^^6GU— x t ^ y U - =3r , -< A/ # <b , :7rtb — /UU^KFGR, 
y^VBU — ^r, t y i/ K^ - , yt*t^y/W*Ui/ K, ^ — > y 

i? ~7 }\s — 5 B U — 3r , — i/^/ ? zf /Is — 6 G U — 3r, ^r^h^^-f^/i- — , T /U # y :/ 
/u-R Ft-, tT— aj/^^yu— U — WW, l/7Uy^^7 f /u-2G, U^u 40 

y ? ^ zf /i/ — r , ^y yrvh^y-^u — ^r, ^^r*y K^y - yf *7?^yi/- 

3r , ~7 i? u =- is if *) — V G , ^ y — y n - /UK, 7^py7xyyij-yY, SMfc: ft 

» , $ ^ v ffi » H . ^ it r * v , j^g^/uv-*^ ^u-, a^/^y^A. r/u^t, 

T/U^t^!7^ h, T ^ * A % ^DVX^, 1***1^, /< - /U I§ , ^ 7 h - 
/U ^7 — ^ V F B , t7 F-yH/7 KM, s< — ~* is V 1J — ^>FB, ~7 T ~~ — 
G, ^ 7 / x p — AAA, ^ t y/^ t 1/ y F\ 7y^Uy/U"G Ft-§/J^lf 
e> ft 5 o 
[0 0 8 6 ] 

JDIifttttffltSii^-C* 5. $bic, «»#tt»fcB#£ft5fefcJ6C-C. ± IE <^> 50 
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[ 0 0 8 7 ] 

It * <r> W 3t £ ft -h $ it -5 tz * l£ 14 , 7 v y 9 t \, X \% t> — if- ^ 7 y y ? & tii m b , 

h U y K 1 2 2Slf/Xlif^>y h^-ftUy H 9J:ttfflL, '>7y|fiHTIif 
y hyyl-- 1 5 : 3 # * *s — 1 5 : 4^ro<t5^3^7^o>T = >-^ 

e* ^ > v h ^ u v v i gw^ffiSrffi^iiig^^-e^E^a-r-st, » n ft tfc ^ t- *5 ft 10 
z mn <o & * (d & m& & ft ± ts z ^ t & x z z a 

[ 0 0 8 8 ] 

r C T- , mnftm&lZ& V Z> mW<om* (OW-tiSfiL&li . 4? ;£ b < 14 , 1 0 n m W ± 2 O 
14 , «»#*aU=a3ttS«ttrottT-asjg«i::#*$;lxi'. = 

CDS^-co^iSmgtfS, 2 0 0 nm?rlx.5§^l:tt, *»»»5RSr>f i^s y V 
^Htfli'iit, -fy^tttuts/^cijfi* 5t?l*8:ii<. Sfc. w «> 

v * Sr ffl v> -C , «Rtf7^^A4i>©^ y^©S**C»«SftfcH«l©ft«wlPWtt 20 
bi&T-f ZMftfr &> Z o 
[ 0 0 8 9 ] 

ft*j, # « as ^ -c , ws^ro ^F^fe^ t ti , it, & k i4 , mnftm^^ftm-r 
zmnn-frft^Rv—frft+frmm^tz-ikm.*^, ft m m m -r s r. 

fctt^F-ro ¥#>*£@ Sr**-r 5„ S fc. *«Wt-is»t5««s|-»*»»=*5V^-C, « *4 <D *fc w 
¥ £l 14 , B «S =!£ ( * ) « ^ a h7^UPAi:iotltSft5If*5. 
[ 0 0 9 0 ] 

* it > ffi » # * * as it 5 e *4 «> m a it , » * l < t± , i m. m % « ± 5 o s a % « t -c- 

v> 5 »-a- (-14 , mn ftn % i-as »t -5 co 14 . 5ii%ai5oii o /.HTt-fc5; 30 
t *jf$ H 1 , z.<Dtz, mn ft m & 1^ & n z mp>- <o m gt 5 mm%^mx h ^m-^^ 

STt5. *i 5 0 IS^SIro 

*i « # K < ft 9 -T #* , «»4>»*t=is»tSffl16K^|ji^-(o»*dSHJt»c<(iS«ifti*SA,5o S 

*»tc:as»t-6*»ro»*H:. 1 Ii%BlJ:3 0lt%HTt'fc5 1 iiiff S £ » # 

*3Rfc*s it l Ii%*«T-i5i^l:i±, Sft S t>* 7 /u a ft if <o SI «• ft 

9H4#«£T-t-5«l6l#*>3o «»^«*»=*i»t 3 0fift%Sr@^?>m-& 

(^(4, -C>'i?v ; ^-yhffl'f>'^ibT«!i^^m^<0*A^aSii5<ftt), -Yv^Srfthai-*/ 
X/uroSlS*OSrSI#iec bB<ftS, 
[ 0 0 9 1 ] 

«*Hr^-r5-«a; (l) T-*$n?.^m^Jco^^ffl:l4, »*b<l4, 6. 2 
5ti%Ki5 0li%KTt*)5. i"ft^^>, 1" ft *> , fi»»tk*^*i»tSfi»«)* 

**i:«»»«*»=43«t s ( i ) -e* $ ftmmco^mm t commits. »*b 

<I4, 1/1 5~l/lff)©ilc&5 0 ISI:»t5-«S (1) T-^$4xS^Sfe^Jw^ 
6. 2 5 Sfi%*^T- h -5 ^-g- I- 14, *ft ¥<Oft&miZt3\ l *xmn<Dlk*&-\-ft 

izftrnz-tzztfrmmxhy. ft m&iz&v zmw(om + <o mm^ z> z. so 
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5 » . ^y^'^xjy h/y y^-^b^f y^tttWtS: ir^Hjli:* 9, ^ * 
[ 0 0 9 2 ] 

ft as, *»w»cj:««i»»«3RK**n«*r*, >ftv5»*t'fc5:H^s i^c 

[ 0 0 9 3 ] 

*«WK.fc5|i»#iR»tt, » * b < H: , « *k - tt * ( 1 ) t'S^^M, & 0< 
tK Kin x. T — ( 2 ) 10 

R 1 - ( A 1 ) m - O H 
■ClSftift^ft (ffffiSfifefll) «: £ t> K ^ tr 0 ^CC, R 1 tt , » * b < 11 , jg? * ft 8 
811 4«T07^*^Stfc5o R 1 a* , Si»7«TXIi 1 5«l(D7/^/uStfc 

fc, A 1 il , » * b < tt , t*'>xf uy*ffiSt;t^'>yaei/y|tt(0/>ft< it- 
^Sr^tpHiSt'foSo J: o T . A 1 t IT, ^-^r^^^uv^te, * * is 7 u \i* u ^ 1$ 

ttffltKitf-eti, m tt , » * b < II , 3 K± 1 6 KT^ittfo^o m 2 W T X 
111 7«lt^SS^l:fi, S»»»*i:i3Jt5|gfi<oaf(0?lSttg35SjE|,t5:iS: 
»SJt5S!i*^fi»Jn5. 20 
[ 0 0 9 4 ] 

r ^ -c ; — « * (i) t't5ti5ft^tt{:»t5-^s (2) -cs^ixs ft 
an. » * b < « , o. ooiii%tJii4oit o /oHT-cfc5 0 -r ft t> , - fl£ ( 1 
) -e*six5ft^*«)^f it-iRa (2) ■eKSftift^ftw^tttoititii, » 

* b < ii * 99. 999/0. 0 0 1 - 6 0 / 4 0 Wfi|l:i5, — fi£ 5fc (1) "0 * $ *X 

sfb-&«^»i-s-jR5ft (2) -e*Six5ft^»©^ti#, o. ooiit%*itfc 
Kll, — «5S (2) -eXSnsft^fcSriBflitS: tl:±5«»»»*l:i3W5« 

w5p»ttS^K!(it5r i*»fflt5S«^/hS^ 0 -j&H (l) t?«Six5<t^ 

»l:»t5- (2) t'SSn5tt^»(Dtti^, 4 0fiS%^®^5^^{^^, « 30 

[ 0 0 9 5 ] 

* 1^ i (i, #Sb<tt, gi ^ „ -«* (l) XV 

*l:*Dit-jRa (3) 
H 
I 

M 1 0 3 S-C-COOR 2 
I 

H 2 C - C O O R 3 

t?«sn5ft^ft (»ffiett»j) Sr $ e> tPo ^ r r 2 & v r 3 11, tti^eth. & 40 

£ b < 11 . S*iRl«l2 0KTW7/u^;uStfc5 o R 2 ^O'/XliR 3 tK*J^^ 
X tt # * # 2 lWl(D7/^;uSt'fe51^(:f^ fctt*«»o»^-*>sp*& 
ttS^SfilC^fttSfllfil^fcs,, S , M 1 {1, » * b < li , H. Li. N a , K , X 
liN + R 4 R 5 R 6 R 7 tfc5o R 4 . R 5 . R 6 , ^l/R 7 fi, ^^fn, # 

* b < II , tK * IS iK /l/S, yuS, 2-t Kn^r^xf/uS, & 3 - t K n * 

[0 0 9 6 ] 

c c "C , — « (l) T«Sh5ft*fti:»t5-iB* (3) T-^^nsifc-g^o^W 
ft li, » * b < tt , o. o o ili%ai4 oli%CiiTt^5o -rft^*>, — AS; * (i 

) t^snsft^fe^^tii-fis (3) -<*m$ tiz>it&vi><D'gmmb <DmAttit. # so 
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£ U < {4 . 99. 999/0. 00 1~60/40<£>®SISK$>-5 <) — & 3; ( 1 ) T* * £ ft 

-5^-&^Jc3pri-s-fls:^:(3) -c- 3? £ ft 5 <(L 4& to ^ ffi a* , o. o o 1 a fl % * r* 
Stl-^Cite. — (3) -C*$^S-(b-&«sS:**0i-5 Z. i 1= J; 5fi»»*5Rlw*s»t 4 0 

(o 3p An k s «s ^ u -f- s - t Srjrp$<ji-2,sa*5/h$vx 0 s^, — «»£ (l) xm £ ft.Z> 

» 1= tt* (3) -c*£fta *[;£■*>«>**« as » 4 oit%^Sx5i^i:t> fi 

[ 0 0 9 7 ] 

#*?!!«:: .fc*«tt#ft3Rf4, » £ L < 14 , 85*4, - « (1) "C * § ft -5 # » #1 . St/ 
?K tw *L T — $x 5t (4) 10 
R 8 O- (A 2 ) n - CH 2 COOM 2 

x-mzftzit-sy) ( # a js tt an ) «: 3 e> »z £ tr . r r -e , r 8 14 . » * u < r± . ft * ft 1 

y± 2 OWT«T^*^St-fo5„ R 8 # . *tf ^^It^It 2 1 yiWT/u^yi'if 
*> 3 »£■»:: 14 , «W»*5fi^i3»t5«»roltt^©sp*&ittS*Jffitb-*-*wi:Sr«i#Ji-5S»* 
{£ » 3 ft 5 . * . A 2 14 , # £ L < f4 . t*->xf UV^t&^tJfv'yDf UV| 

tt«5'>*<^t>-*S-^tf-|ffiS-Cfo4. 4 o T . A 2 Ht, ^^v-^^uv-^iMi, ^ 
3- -> n t° u- v t|M3: , ttfi:* Jf">if i'y|fiSVt*v'/n t° u ^ * co *a ^ it 

CO VN-f tt t> »iS Kftffl -T -5 r. t X # 5 o $P>tC s n (4 . £f i£ L < 14 , 1«±12K*T<0 

ft ft T- fc 3 „ niioxiii 3 £A ± X' 4 K 14 „ «»#*»»w*stts«**ro;K^-ro3F*& 

«t^/45§^i-^ibi--5ffirS]^5fo-5 (J XT, M 2 i4 , # £ L < 14 , H . Li, N a , K , 20 
XI4N + R 9 R 10 R 1 1 R 1 2 T* fc >? . R 9 , R 1 0 , R 1 1 , ,& U* R 1 2 14. -t ft 
ft , *fS L< l±, ^f/H, if^i, 2 - t KD*>>if;H, X V 3 - t 

K n * •> / o e/uS*>f>458!)»e>IW51i5 0 

[ 0 0 9 8] 

r ^ t* , - » * (i) -eatsftsft-s-tfe^jsti-s-jft* (4) xmztvzit&vocD-sm 

i 14 . £F £ L < 14 , 0. 0 0lIt%Hl4 0it%HTffc5„ i" ft to , — « * (1 
) -eaSftSffc-S-ttro^W**:— «5SS (4) t?*$ft5te£460>£*T4i:0>*ftJfcl4, » 
£ L < f4 . 99. 999/0. 0 0 1 ~ 6 0 / 4 0 Oglll fc 5. - 5t (1) T* ^ £ ft 
Sfl2-S-«»^3Eti-5-«*(4) XmZtlZfc&VlKO'Sm&tf . 0. 0 0 1 lt%*«ffo 

14, (4) t?« Six 5ik-&«iS:»*Pi- 5 w t 1= ± 5«»»*3R»J:*i»t S« 30 

**OT&^(a#tm£fi±£*5^*aUi<kA/^ftt*;fci&, M!|Sf^t!t^(^*5lt4M^<7?fe^ 

©¥*&«taasaE»i-5it*jtiifd-*-saft*s/h$v^. — ci) -easnafl:-* 
^frtt-rs-as:**; (4) x m £ iv z & ®> <d S; m m . 4 otiyo^Sisi^tt,. M 
»^»5R«c:*5»t'5jB»w«t^-«) litSCt Sr»it5i«i65'hS < ft £ » 

[ 0 0 9 9] 

ft*5, *36M»C ±4ffl^^tR*»-*iV^-C. — (2) , (3) . RXf (4) T'*$ft 

5 -ft o ^ T 14 , iftibcoflii^^-m««±<0*a^^toi££:{£ffl LtUl\ 

[0100] 

**W^J:5*»»«*fc*3V^-C. — (2) , (3) , (4) -C*Sft 

5 » Sr » - « ft (1) fS^nSft^fetfltSiilcict^ « ** # * 3R K *i 40 

z mm <o & * <o ft m & z fa ± z z ~ t & x z z> „ 

[0101] 

#«9n- 4> 14. **tt#**?w, wffijsttsi. Pimm. xvw*»v»i*»e> 

ft5P*-"bjS^$ft4'>ft<t>b-oo^AD^JSr$ib!r^A,r-t4^„ * 

» * * * jw . # as e *t m , j& ?pj . r b& a> #j a» ft 5 » e> ® ^ $ ft 5 '> ft < 1 1 

t /55 -c- # 5 „ 

[0102] 50 
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X It % #J x tf , * # / — /u ( y f 7 ^ ^ - /u ) % m ^ / — (xf /U7/un-;i/) % i 

— y □ y< / — (n-Zn t'/PT/^-yU) , 2 - ^ n X V — ^ (>f V / n » 

) „ 1 - y * / — )V (n-^^yi-T/u^ — /u) , 2 - :/ * / — ;u (sec-^^/UT/u 

=i — yu ) x t e r t - ^f yU7^=i-/U, SU : ^vyf^7/U3-/U^^j ; 5^ 1 jgyj : 
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(54) PIGMENT DISPERSION SYSTEM, CONTAINER FOR PIGMENT DISPERSION SYSTEM, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pigment dispersion system which more reduces the 
average particle diameter of a pigment, a container for the pigment dispersion system which 
contains the pigment dispersion system, an image formation product formed by using the 
pigment dispersion system, and an image-forming method which forms an image by using the 
above pigment dispersion system. 

SOLUTION: The pigment dispersion system comprises a pigment, a dispersing agent, and water, 
and the dispersing agent is a compound represented by the formula: A-0(CH2CH20)n-H 
(wherein A is a substituted or nonsubstituted quinoline monovalent group or a substituted or 
nonsubstituted isoquinoline monovalent group; n is an integer of 10-100; A is preferably an 8- 
quinolinyl group; and n is preferably 40). 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

In the pigment-content powder system containing a pigment, a dispersant, and water. 

Said dispersant is a general formula (1). 

A-0(CH2CH20)n-H 

It is the compound come out of and expressed, 

A is the monad of the isoquinoline which is not permuted [ the monad of the quinoline which is 
not permuted / a permutation or /, a permutation or ], 

n is a pigment-content powder system characterized by being or more 10 100 or less integer. 
[Claim 2] 

A is a pigment-content powder system according to claim 1 characterized by being 8-quinolinyl 

group. 

[Claim 3] 

n is a pigment-content powder system according to claim 1 or 2 characterized by being 40. 
[Claim 4] 

General formula (2) 
R1-(A1)m-OH 

It comes out and the compound expressed is included further, 

R1 is a with an or more 8 carbon number [ or less 14 ] alkyl group, 

A1 is a bivalence radical including either [ at least ] an oxyethylene unit or an oxypropylene unit, 
m is claim 1 characterized by being or more 3 16 or less integer thru/or a pigment-content 
powder system given in 3 any 1 terms. 
[Claim 5] 

The content of the compound expressed with the general formula (2) to the compound 
expressed with a general formula (1) is a pigment-content powder system according to claim 4 
characterized by being 40 or less % of the weight 0.001% of the weight or more. 
[Claim 6] 

General formula (3) 

H 

I 

M103S-C-COOR2 
I 

H2C-COOR3 

It comes out and the compound expressed is included further, 

R2 and R3 are with an or more 1 carbon number [ or less 20 ] alkyl groups, respectively, 
M1 is H, Li, Na, K, or N+R four R5R6R7, 

R4, R5, R6, and R7 are claim 1 characterized by being chosen from the group which consists of a 
hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3-hydroxypropyl 
radical, respectively thru/or a pigment-content powder system given in 5 any 1 terms. 
[Claim 7] 

The content of the compound expressed with the general formula (3) to the compound 



expressed with a general formula (1) is a pigment-content powder system according to claim 6 
characterized by being 40 or less % of the weight 0.001% of the weight or more. 
[Claim 8] 

General formula (4) 
R80-(A2)n-CH2COOM2 

It comes out and the compound expressed is included further, 

R8 is a with an or more 1 carbon number [ or less 20 ] alkyl group, 

A2 is a bivalence radical including either [ at least ] an oxyethylene unit or an oxypropylene unit, 

n is or more 1 12 or less integer, 

M2 is H, Li, Na, K, or N+R nine R10R11R12, 

R9, R10, R11, and R12 are claim 1 characterized by being chosen from the group which consists 
of a hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3- 
hydroxypropyl radical, respectively thru/or a pigment-content powder system given in 7 any 1 
terms. 
[Claim 9] 

The content of the compound expressed with the general formula (4) to the compound 
expressed with a general formula (1) is a pigment-content powder system according to claim 8 
characterized by being 40 or less % of the weight 0.001% of the weight or more. 
[Claim 10] 

Said pigment is claim 1 characterized by being the pigment yellow 74 thru/or a pigment-content 
powder system given in 9 any 1 terms. 
[Claim 11] 

Said pigment is claim 1 characterized by being the pigment red 122 and/or the pigment violet 19 
thru/or a pigment-content powder system given in 9 any 1 terms. 
[Claim 12] 

Said pigment is claim 1 characterized by being beta mold phthalocyanine copper thru/or a 
pigment-content powder system given in 9 any 1 terms. 
[Claim 13] 

Said pigment is claim 1 characterized by being carbon black thru/or a pigment-content powder 
system given in 9 any 1 terms. 
[Claim 14] 

Claim 1 characterized by including further a water-soluble organic solvent, a surfactant, 
antiseptics, and at least one additive chosen from the group which consists of an antifungal 
agent thru/or a pigment-content powder system given in 13 any 1 terms. 
[Claim 15] 

The content of said dispersant to said pigment is claim 1 characterized by being 50 or less % of 
the weight 6.25% of the weight or more thru/or a pigment-content powder system given in 14 
any 1 terms. 
[Claim 16] 

The mean particle diameter of the particle of said pigment is claim 1 characterized by 10nm or 
more being 200nm or less thru/or a pigment-content powder system given in 15 any 1 terms. 
[Claim 17] 

The concentration of said pigment is claim 1 characterized by being 50 or less % of the weight 1% 
of the weight or more thru/or a pigment-content powder system given in 16 any 1 terms. 
[Claim 18] 

The pigment-content powder system hold object characterized by holding claim 1 thru/or the 
pigment-content powder system given in 17 any 1 terms. 
[Claim 19] 

The pigment-content powder system hold object according to claim 18 characterized by being 
removable to image formation equipment. 
[Claim 20] 

The image formation object characterized by forming the image in an acceptor using claim 1 
thru/or a pigment-content powder system given in 17 any 1 terms. 
[Claim 21] 



The image formation approach characterized by forming an image in an acceptor using claim 1 
thru/or a pigment-content powder system given in 17 any 1 terms. 
[Claim 22] 

The image formation approach according to claim 21 characterized by including making said 
pigment-content powder system breathe out from image formation equipment to said acceptor. 
[Claim 23] 

Said image formation equipment is the image formation approach according to claim 22 
characterized by being an ink jet printer. 
[Claim 24] 

Said ink jet printer is the image formation approach according to claim 23 characterized by being 
the ink jet printer of a piezo method. 
[Claim 25] 

Said ink jet printer is the image formation approach according to claim 23 characterized by being 
the ink jet printer of a thermal method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a pigment-content powder system, a pigment-content powder system 
hold object, an image formation object, and the image formation approach. 
[Background of the Invention] 
[0002] 

As ink for ink jets used for an ink jet printer conventionally Water soluble dye is dissolved into 
the solvent which consists of water or water, and a water-soluble organic solvent. The 
dispersion medium which uses a dispersant for the color system ink and the list which add an 
additive and are obtained if needed, and consists a pigment of water or water, and a water- 
soluble organic solvent The pigment system ink obtained is mentioned by distributing (the 
dispersion medium containing water which becomes a water list from water and a water-soluble 
organic solvent will be hereafter called an aquosity dispersion medium). 
[0003] 

Here, generally as compared with the case where an alphabetic character and an image are 
formed for the case where an alphabetic character, an image, etc. are recorded on the recorded 
body using pigment system ink, on the recorded body using color system ink, pigment system ink 
is excellent in the point of having a water resisting property and lightfastness higher than color 
system ink. That is, the solubility to the water of a pigment is hardly dissolved in the water with 
which the pigment adhered to the recorded body, even if water adheres to the pigment system 
ink dried on the recorded material, since it is generally far lower than the solubility to the water 
of water-soluble ink, and a blot of the alphabetic character and image which were recorded on 
the recorded body is hardly generated. Moreover, generally, since it is lower than the reactivity 
over the light of a color, the reactivity over the light of a pigment has few alphabetic characters 
recorded on the recorded body, change of the color tone of an image, and falls of concentration, 
even if light is irradiated by the alphabetic character and image which were recorded on the 
recorded body. 
[0004] 

Ink using high molecular compounds, such as ink (patent reference 1 reference.) which contains 
the polymer which has a part for a part for the hydrophilic structured division like a styrene- 
maleic-acid copolymer and a naphthalene sulfonic-acid sodium formalin condensate and the 
hydrophobic structured division, for example as [ both ] pigment system ink, as a dispersant is 
known. Moreover, ink using a surfactant like the sulfate of a polyethylene-glycol phenyl ether 
derivative and a polyethylene-glycol phenyl ether derivative or phosphate (for example, the 
patent reference 2 and 3 reference.) as a dispersant is also known. 
[0005] 

Generally, such pigment system ink uses a ball mill and a disperser like a sand mill for a pigment, 
a dispersant, and the mixture containing an aquosity dispersion medium, performs distributed 
processing, and is manufactured by adding various kinds of additives if needed in the pigment- 
content powder system which fully distributed the pigment to the aquosity dispersion medium. 



[0006] 

Especially about the pigment system ink used for the ink for ink jets In order to prevent plugging 
of the nozzle which carries out the regurgitation of the pigment system ink t to record a clear 
alphabetic character and a clear image on the recorded body and to maintain the repeatability of 
the secondary color of an alphabetic character or an image, and in order to secure the 
transparency of the image in pigment system ink It is usually necessary to atomize preferably 
the particle diameter of the particle (particle by which the dispersant adhered to the pigment) of 
the pigment distributed in a pigment-content powder system to 150nm or less 200nm or less. 
Furthermore, in order to manufacture pigment system ink cheaply industrially, it is necessary to 
atomize the particle of a pigment for a short time. Furthermore, in order to prevent plugging of 
the nozzle which carries out the regurgitation of the pigment system ink, in pigment system ink, 
it is also required that the particle diameter of the particle of the pigment which it atomized 
should not increase under the environment of an elevated temperature or low temperature with 
time. 
[0007] 

However, in conventional pigment system ink which is indicated by the patent reference 1, 2, and 
3, there is a problem that the mean particle diameter of the particle of a pigment will be large, 
and will also increase the mean particle diameter of the particle of a pigment with time. For this 
reason, when these pigment system ink is used as ink for ink jets, the frequency about plugging 
of the nozzle which carries out the regurgitation of the pigment system ink will become high. 
Moreover, about these pigment system ink, it was difficult to atomize the particle of a pigment 
for a short time. 
[0008] 

On the other hand, the polyethylene-glycol phenyl ether derivative which has both a sulfone 
radical and a carboxyl group as pigment system ink which decreased the mean diameter of the 
particle of a pigment is indicated (patent reference 4 reference.). Furthermore, the particle of a 
pigment can be atomized efficiently in a short time, and the polyethylene-glycol North America 
Free Trade Agreement RENIRU ether derivative is indicated as pigment system ink in which the 
increment with time in the mean diameter of the particle of a pigment was reduced (for example, 
patent reference 5 reference.). 
[0009] 

However, also in conventional pigment system ink which is indicated by the patent reference 4 
and 5, the mean particle diameter of the particle of a pigment has the problem of not being small 
enough. 

[Patent reference 1] JP,56-147863,A 
[Patent reference 2] JP,1 0-88050, A 
[Patent reference 3] JP,10-168367,A 
[Patent reference 4] JP,2002-38072,A 
[Patent reference 5] JP,2001-192583,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0010] 

This invention aims at offering the pigment-content powder system hold object with which the 
pigment-content powder system and this pigment-content powder system which reduced the 
mean particle diameter of the particle of a pigment more are held, the image formation object 
formed using said pigment-content powder system, and the image formation approach which 
forms an image using said pigment-content powder system. 
[Means for Solving the Problem] 
[0011] 

Setting invention according to claim 1 in the pigment-content powder system containing a 
pigment, a dispersant, and water, said dispersant is a general formula (1). 
A-0(CH2CH20)n-H 

It comes out, and it is the compound expressed, and A is the monad of the isoquinoline which is 
not permuted [ the monad of the quinoline which is not permuted / a permutation or /, a 



permutation, or ], and n is characterized by being or more 10 100 or less integer. 
[0012] 

According to invention according to claim 1, said dispersant is a general formula (1). 
A-0(CH2CH20)n-H 

It comes out, it is the compound expressed and A is the monad of the isoquinoline which is not 
permuted [ the monad of the quinoline which is not permuted / a permutation or /, a 
permutation, or ] f and since n is or more 10 100 or less integer, it can offer the pigment-content 
powder system which reduced the mean particle diameter of the particle of a pigment more. 
[0013] 

Invention according to claim 2 is characterized by A being 8-quinolinyl group in a pigment- 
content powder system according to claim 1. 
[0014] 

According to invention according to claim 2, since it is 8-quinolinyl group, A can offer cheaply 
the pigment-content powder system which reduced the mean particle diameter of the particle of 
a pigment more. 
[0015] 

Invention according to claim 3 is characterized by n being 40 in a pigment-content powder 

system according to claim 1 or 2. 

[0016] 

According to invention according to claim 3, since it is 40, n can offer the pigment-content 
powder system which reduced the mean particle diameter of the particle of a pigment more 
effectively. 
[0017] 

It sets in claim 1 thru/or a pigment-content powder system given in 3 any 1 terms, and invention 

according to claim 4 is a general formula (2). 

R1-(A1)m-OH 

It comes out, and including the compound expressed further, R1 is a with an or more 8 carbon 
number [ or less 14 ] alkyl group, A1 is a bivalence radical including either [ at least ] an 
oxyethylene unit or an oxypropylene unit, and m is characterized by being or more 3 16 or less 
integer. 
[0018] 

According to invention according to claim 4, it is a general formula (2). 
R1-(A1)m-OH 

It comes out, and further, R1 is a with an or more 8 carbon number [ or less 14 ] alkyl group 
including the compound expressed, and since A1 is a bivalence radical including either [ at least ] 
an oxyethylene unit or an oxypropylene unit and m is or more 3 16 or less integer, it can control 
changing the mean particle diameter of the particle of the pigment in a pigment-content powder 
system. 
[0019] 

The content of the compound by which invention according to claim 5 is expressed with the 
general formula (2) to the compound expressed with a general formula (1) in a pigment-content 
powder system according to claim 4 is characterized by being 40 or less % of the weight 0.001% 
of the weight or more. 
[0020] 

According to invention according to claim 5, the content of the compound expressed with the 
general formula (2) to the compound expressed with a general formula (1) can control more 
effectively changing the mean particle diameter of the particle of the pigment in a pigment- 
content powder system 0.001% of the weight or more, since it is 40 or less % of the weight. 
[0021] 

It sets in claim 1 thru/or a pigment-content powder system given in 5 any 1 terms, and invention 

according to claim 6 is a general formula (3). 

H 

I 

M103S-C-COOR2 



H2C-COOR3 

It comes out, and including the compound expressed further, R2 and R3 are with an or more 1 
carbon number [ or less 20 ] alkyl groups, respectively, M1 is H, Li, Na, K, or N+R four R5R6R7, 
and R4, R5, R6, and R7 are characterized by being chosen from the group which consists of a 
hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3-hydroxypropyl 
radical, respectively. 
[0022] 

According to invention according to claim 6, it is a general formula (3). 

H 

I 

M103S-C-COOR2 
I 

H2C-COOR3 

It comes out and the compound expressed is included further. R2 and R3 It is a with an or more 
1 carbon number [ or less 20 ] alkyl group, respectively. M1 They are H, Li, Na, K, or N+R four 
R5R6R7. R4, R5, R6, and R7 Since it is chosen from the group which consists of a hydrogen 
atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3-hydroxypropyl radical, 
respectively, it can control changing the mean particle diameter of the particle of the pigment in 
a pigment-content powder system. 
[0023] 

The content of the compound by which invention according to claim 7 is expressed with the 
general formula (3) to the compound expressed with a general formula (1) in a pigment-content 
powder system according to claim 6 is characterized by being 40 or less % of the weight 0.001% 
of the weight or more. 
[0024] 

According to invention according to claim 7, the content of the compound expressed with the 
general formula (3) to the compound expressed with a general formula (1) can control more 
effectively changing the mean particle diameter of the particle of the pigment in a pigment- 
content powder system 0.001% of the weight or more, since it is 40 or less % of the weight. 
[0025] 

It sets in claim 1 thru/or a pigment-content powder system given in 7 any 1 terms, and invention 

according to claim 8 is a general formula (4). 

R80-(A2)n-CH2COOM2 

R8 is a with an or more 1 carbon number [ or less 20 ] alkyl group, including further the 
compound come out of and expressed. A2 It is a bivalence radical including either [ at least ] an 
oxyethylene unit or an oxypropylene unit, n It is or more 1 12 or less integer, and M2 is H, Li, Na, 
K, or N+R nine R10R11R12. R9, R10, R11, and R12 It is characterized by being chosen from the 
group which consists of a hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl 
radical, and a 3-hydroxypropyl radical, respectively. 
[0026] 

According to invention according to claim 8, it is a general formula (4). 
R80-(A2)n-CH2COOM2 

R8 is a with an or more 1 carbon number [ or less 20 ] alkyl group, including further the 
compound come out of and expressed. A2 It is a bivalence radical including either [ at least ] an 
oxyethylene unit or an oxypropylene unit, n It is or more 1 12 or less integer, and M2 is H, Li, Na, 
K, or N+R nine R10R11R12. R9, R10, R11, and R12 Since it is chosen from the group which 
consists of a hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3- 
hydroxypropyl radical, respectively, it can control changing the mean particle diameter of the 
particle of the pigment in a pigment-content powder system. 
[0027] 

The content of the compound by which invention according to claim 9 is expressed with the 
general formula (4) to the compound expressed with a general formula (1) in a pigment-content 
powder system according to claim 8 is characterized by being 40 or less % of the weight 0.001% 



of the weight or more. 
[0028] 

According to invention according to claim 9 t the content of the compound expressed with the 
general formula (4) to the compound expressed with a general formula (1) can control more 
effectively changing the mean particle diameter of the particle of the pigment in a pigment- 
content powder system 0.001% of the weight or more, since it is 40 or less % of the weight. 
[0029] 

Invention according to claim 10 is characterized by said pigment being the pigment yellow 74 in 

claim 1 thru/or a pigment-content powder system given in 9 any 1 terms. 

[0030] 

According to invention according to claim 10, since said pigment is the pigment yellow 74, it can 
raise the repeatability of the color tone of the yellow (yellow) of the pigment-content powder 
system in the acceptor of a pigment-content powder system. 
[0031] 

Invention according to claim 11 is characterized by said pigments being the pigment red 122 
and/or the pigment violet 19 in claim 1 thru/or a pigment-content powder system given in 9 any 
1 terms. 
[0032] 

According to invention according to claim 11, since said pigments are the pigment red 122 
and/or the pigment violet 19, they can raise the repeatability of the color tone of the purplish 
red color (Magenta) of the pigment-content powder system in the acceptor of a pigment- 
content powder system. 
[0033] 

Invention according to claim 12 is characterized by said pigment being beta mold phthalocyanine 

copper in claim 1 thru/or a pigment-content powder system given in 9 any 1 terms. 

[0034] 

According to invention according to claim 12, since said pigment is beta mold phthalocyanine 
copper, it can raise the repeatability of the color tone of the copper rust color (cyanogen) of the 
pigment-content powder system in the acceptor of a pigment-content powder system. 
[0035] 

Invention according to claim 13 is characterized by said pigment being carbon black in claim 1 

thru/or a pigment-content powder system given in 9 any 1 terms. 

[0036] 

According to invention according to claim 13, since said pigment is carbon black, it can raise the 
repeatability of the color tone of the black (black) of the pigment-content powder system in the 
acceptor of a pigment-content powder system. 
[0037] 

Invention according to claim 14 is characterized by including further a water-soluble organic 
solvent, a surfactant, antiseptics, and at least one additive chosen from the group which consists 
of an antifungal agent in claim 1 thru/or a pigment-content powder system given in 13 any 1 
terms. 
[0038] 

Since a water-soluble organic solvent, a surfactant, antiseptics, and at least one additive chosen 
from the group which consists of an antifungal agent are included further according to invention 
according to claim 14, the pigment-content powder system equipped with the property resulting 
from an additive can be offered. 
[0039] 

Invention according to claim 15 is characterized by the content of said dispersant to said 
pigment being 50 or less % of the weight 6.25 % of the weight or more in claim 1 thru/or a 
pigment-content powder system given in 14 any 1 terms. 
[0040] 

According to invention according to claim 15, the content of said dispersant to said pigment can 
control that the viscosity of a pigment-content powder system becomes high too much while 
being able to raise the effectiveness which controls changing the mean particle diameter of the 



particle of the pigment in a pigment-content powder system 6.25% of the weight or more since it 

is 50 or less % of the weight 

[0041] 

Invention according to claim 16 is characterized by the mean particle diameter of the particle of 
said pigment being 10nm or more 200nm or less in claim 1 thru/or a pigment-content powder 
system given in 15 any 1 terms. 
[0042] 

According to invention according to claim 16, that the clear nature of the color tone of the 
pigment-content powder system in an acceptor falls while being able to control that the 
lightfastness of the pigment-content powder system in an acceptor falls since it is 10nm or more 
200nm or less can also control the mean particle diameter of the particle of said pigment. 
[0043] 

Invention according to claim 17 is characterized by the concentration of said pigment being 50 or 
less % of the weight more than per % of the weight in claim 1 thru/or a pigment-content powder 
system given in 16 any 1 terms. 
[0044] 

According to invention according to claim 17, the concentration of said pigment can control that 
the viscosity of a pigment-content powder system becomes high too much while being able to 
prepare a pigment-content powder system 1% of the weight or more in a short time, since it is 
50 or less % of the weight. 
[0045] 

Invention according to claim 18 is characterized by holding claim 1 thru/or the pigment-content 
powder system given in 17 any 1 terms in a pigment-content powder system hold object. 
[0046] 

According to invention according to claim 18, since claim 1 thru/or the pigment-content powder 
system given in 17 any 1 terms are held, the pigment-content powder system hold object with 
which the pigment-content powder system which reduced the mean particle diameter of the 
particle of a pigment more is held can be offered. 
[0047] 

Invention according to claim 19 is characterized by being removable to image formation 
equipment in a pigment-content powder system hold object according to claim 18. 
[0048] 

According to invention according to claim 19, since it is removable to image formation 
equipment, the pigment-content powder system which reduced the mean particle diameter of 
the particle of a pigment more can be easily installed and exchanged for image formation 
equipment. 
[0049] 

Invention according to claim 20 is characterized by forming the image in an acceptor using claim 
1 thru/or a pigment-content powder system given in 17 any 1 terms in an image formation 
object 
[0050] 

According to invention according to claim 20, since the image is formed in the acceptor using 
claim 1 thru/or the pigment-content powder system given in 17 any 1 terms, the image 
formation object formed using the pigment-content powder system which reduced the mean 
particle diameter of the particle of a pigment more can be offered. 
[0051] 

Invention according to claim 21 is characterized by forming an image in an acceptor using claim 1 
thru/or a pigment-content powder system given in 17 any 1 terms in the image formation 
approach. 
[0052] 

According to invention according to claim 21, since an image is formed in an acceptor using 
claim 1 thru/or a pigment-content powder system given in 17 any 1 terms, the image formation 
approach which forms an image using the pigment-content powder system which reduced the 
mean particle diameter of the particle of a pigment more can be offered. 



[0053] 

Invention according to claim 22 is characterized by including making said pigment-content 
powder system breathe out from image formation equipment to said acceptor in the image 
formation approach according to claim 21. 
[0054] 

Since it includes making said pigment-content powder system breathe out from image formation 
equipment to said acceptor according to invention according to claim 22 T a desired image can be 
formed in the acceptor of various classes. 
[0055] 

Invention according to claim 23 is characterized by said image formation equipment being an ink 

jet printer in the image formation approach according to claim 22. 

[0056] 

According to invention according to claim 23, since said image formation equipment is an ink jet 
printer, it can form a desired image in an acceptor using a simple device. Things are made. 
[0057] 

Invention according to claim 24 is characterized by said ink jet printer being an ink jet printer of 

a piezo method in the image formation approach according to claim 23. 

[0058] 

According to invention according to claim 24, since it is the ink jet printer of a piezo method, 
said ink jet printer can control intricately the amount of the pigment-content powder system 
breathed out from image formation equipment. 
[0059] 

Invention according to claim 25 is characterized by said ink jet printer being an ink jet printer of 

a thermal method in the image formation approach according to claim 23. 

[0060] 

According to invention according to claim 25, since said ink jet printer is an ink jet printer of a 
thermal method, it can carry out the regurgitation of the ****** dispersed system from image 
formation equipment at high speed. 
[Effect of the Invention] 
[0061] 

According to this invention, the pigment-content powder system hold object with which the 
pigment-content powder system and this pigment-content powder system which reduced the 
mean particle diameter of the particle of a pigment more are held, the image formation object 
formed using said pigment-content powder system, and the image formation approach which 
forms an image using said pigment-content powder system can be offered. 
[Best Mode of Carrying Out the Invention] 
[0062] 

Next, the gestalt of operation of this invention is explained more to a detail. 
[0063] 

First, the pigment-content powder system by this invention is explained. A dispersant for the 
pigment-content powder system by this invention to distribute the particle of a pigment in the 
dispersion medium containing water at least including a pigment, a dispersant, and water is a 
general formula (1). 
A-0(CH2CH20)n-H 

It is the compound come out of and expressed. 
[0064] 

In a general formula (1), A is the monad of the isoquinoline which is not permuted [ the monad of 
the quinoline which is not permuted / a permutation or /, a permutation, or ]. In addition, a 
quinoline is a formula. 
[0065] 
[Formula 1] 



It is the compound come out of and expressed, and an isoquinoline is a formula. 

[0066] 

[Formula 2] 




It is the compound come out of and expressed. 
[0067] 

In A, the location of the arbitration of the carbon atom which constitutes the quinoline ring or 
isoquinoline ring in an isoquinoline which is not permuted [ the quinoline which is not permuted / 
a permutation or /, a permutation, or ] is possible for the location of the residual valence in the 
monad of the isoquinoline which is not permuted [ the location of the residual valence in the 
monad of the quinoline which is not permuted / a permutation or /, a permutation, or ]. 
[0068] 

When the monad of the quinoline which is not permuted [ a permutation or ] is monad of the 
quinoline of a permutation in A, or when the monad of the isoquinoline which is not permuted [ a 
permutation or ] is monad of the isoquinoline of a permutation The substituent in the monad of 
the quinoline of a permutation, or the substituent in the monad of the isoquinoline of a 
permutation It is at least one substituent chosen from the straight chain containing one or more 
piece 20 or less carbon or the alkyl group of branching, the aryl group containing one or more 
piece 20 or less carbon, and the aralkyl radical containing one or more piece 20 or less carbon. 
[0069] 

As the straight chain containing one or more piece 20 or less carbon, or an alkyl group of 
branching A methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, an isobutyl 
radical, sec-butyl, tert-butyl, a straight chain, or the pentyl radical of branching, A straight chain 
or the hexyl group of branching, a straight chain or the heptyl radical of branching, a straight 
chain, or the octyl radical of branching, A straight chain or the nonyl radical of branching, a 
straight chain or the decyl group of branching, a straight chain, or the undecyl radical of 
branching, A straight chain or the dodecyl of branching, a straight chain or the tridecyl radical of 
branching, a straight chain, or the tetradecyl radical of branching, A straight chain or the 
pentadecyl group of branching, a straight chain or the hexadecyl radical of branching, a straight 
chain or the heptadecyl radical of branching, a straight chain or the octadecyl radical of 
branching, a straight chain or the nona decyl group of branching and a straight chain, or the 



icosyl group of branching is mentioned. 
[0070] 

As an aryl group containing one or more piece 20 or less carbon For example, a phenyl group, 1- 
or 2-North America Free Trade Agreement RENIRU radical, 1- 2- or 9-anthracenyl group, 1- 
2- 3- 4- or 9-phenan TORENIRU radical, 1- 2- or 5-North America Free Trade Agreement 
SENIRU radical, 1- 2- or 3-pyrenyl radical and 1- 2- 3- 4- 5- or 6-chestnut SENIRU radical 
is mentioned. 
[0071] 

As an aralkyl radical containing one or more piece 20 or less carbon, benzyl, a phenethyl radical, 
gamma-phenylpropyl radical, 1- or 2-North America Free Trade Agreement RENIRU methyl 
group, beta-(1- or 2-North America Free Trade Agreement RENIRU) ethyl group, gamma-(1- or 
2-North America Free Trade Agreement RENIRU) propyl group, etc. are mentioned, for example. 
[0072] 

In the monad of the quinoline of a permutation, or the monad of the isoquinoline of a 
permutation, one or more piece six or less hydrogen atoms in the monad of a quinoline or the 
monad of an isoquinoline are permuted by the above-mentioned substituent That is, the number 
of the substituents in the monad of the quinoline of a permutation or the monad of the 
isoquinoline of a permutation is six or less more than per piece. About the location of the 
substituent in the monad of the quinoline of a permutation, or the monad of the isoquinoline of a 
permutation, the hydrogen atom of the location of the arbitration in the monad of the quinoline of 
a permutation or the monad of the isoquinoline of a permutation is permuted. When the number 
of the substituents in the monad of the quinoline of a permutation or the monad of the 
isoquinoline of a permutation is plurality, even if the substituent of these plurality is the same 
substituent, it may be a different substituent. 
[0073] 

Here, A is 8-quinolinyl group preferably. 

[0074] 

[Formula 3] 




It comes out. The dispersant used for the pigment-content powder system by this invention 
when A is 8-quinolinyl group is a formula. 
[0075] 
[Formula 4] 




It is come out and expressed. Thus, since A can obtain easily the 8-hydroxyquinoline which is 
the raw material of the above-mentioned dispersant as it is 8-quinolinyl group, a pigment- 
content powder system can be prepared cheaply. 
[0076] 

In a general formula (1), n is or more 10 100 or less integer, is or more 20 60 or less integer 
preferably, and is 40 most preferably. When n is less than ten, the dispersibility of the particle of 
a pigment falls in a pigment-content powder system, the particle of a pigment condenses, and 
the mean particle diameter of the particle of a pigment becomes large. On the other hand, when 
n exceeds 100, the viscosity of a pigment-content powder system increases. Consequently, in 
using a pigment-content powder system as ink for ink jets, it causes easily plugging of the nozzle 
which carries out the regurgitation of the pigment-content powder system. Moreover, in a 
pigment-content powder system, the mean particle diameter of the particle of a pigment is in the 
inclination changed easily (the stability of the mean particle diameter of the particle of a pigment 
falls). 
[0077] 

Especially the dispersant used for the pigment-content powder system according that A is 8- 
quinolinyl group and n is 40 to this invention is desirable, 
[0078] 
[Formula 5] 




It is the compound come out of and expressed. That is, the mean particle diameter of the 
particle of a pigment [ in / that A is 8-quinolinyl group and n is 40 / a pigment-content powder 
system ] can be reduced still more effectively. 
[0079] 

The compound of two or more classes which may use independently one kind of compound 
shown by the above-mentioned general formula (1) as a dispersant in the pigment-content 
powder system by this invention, and are shown by the above-mentioned general formula (1) 



may be used in combination. 
[0080] 

Although especially the pigment used for the pigment-content powder system by this invention 
is not limited, for example according to the color required of a pigment-content powder system, 
the following inorganic pigments and organic pigments can be used for it. 
[0081] 

As a pigment for black (black pigment), organic pigments, such as alt-nitroaniline black, are 
mentioned to metals, such as carbon black, such as furnace black, lamp black, acetylene black, 
and channel black, copper, iron, and titanium oxide, and a list. 
[0082] 

As a pigment for yellow (yellow pigment) The pigment yellow 1, the pigment yellow 2, the pigment 
yellow 3, the pigment yellow 12, the pigment yellow 13, the pigment yellow 14, the pigment yellow 
16, the pigment yellow 17, the pigment yellow 73, the pigment yellow 74, The pigment yellow 75, 
the pigment yellow 83, the pigment yellow 93, the pigment yellow 95, the pigment yellow 97, the 
pigment yellow 98, the pigment yellow 114, the pigment yellow 120, the pigment yellow 128, The 
pigment yellow 129, the pigment yellow 138, the pigment yellow 150, the pigment yellow 151, the 
pigment yellow 154, the pigment yellow 155, and pigment yellow 180 grade are mentioned. 
[0083] 

As a pigment for purplish red colors (Magenta pigment), the pigment red 5, the pigment red 7, the 
pigment red 12, the pigment red 48 (calcium), the pigment red 48 (Mg), the pigment red 57 
(calcium), the pigment red 57:1, the pigment red 112, the pigment red 122, the pigment red 123, 
the pigment red 168, the pigment red 184, the pigment red 202, and pigment violet 19 grade are 
mentioned. 
[0084] 

As a pigment for copper rust colors (cyanogen pigment), the pigment blue 1, the pigment blue 2, 
the pigment blue 3, the pigment blue 15, the pigment blue 15:3, the pigment blue 15:4, the 
pigment blue 16, the pigment blue 22, the pigment blue 60, the bat blue 4, and bat blue 60 grade 
are mentioned. 
[0085] 

As color pigments other than the above, toluidine red, permanent carmine FB, The first yellow 
AAA, JISUAZO Orange PMP, Lake Red C Brilliant carmine 6B, a copper phthalocyanine blue, the 
Quinacridone red, Dioxane violet, Victoria pure blue, an alkali blue toner, First yellow 10G, dysazo 
yellow AAMX, dysazo yellow AAOT Dysazo yellow AAOA, Synthetic Ochre, dysazo yellow HR, 
altnitroaniline Orange, Dinitro aniline Orange, Balkan Peninsula Orange, toluidine red, Chlorination 
Para Red, BURIRIAN first Scarlett, the naphthol red 23, pyrazolone red, Barium red 2B, calcium 
red 2B, strontium red 2B, manganese red 2B, barium RISOMU red, and a pigment — a scaw — a 
red 3B lake — Lake Bordeaux 10B, an ANSOSHIN 3B lake, an ANSOSHIN 5B lake, A rhodamine 
6G lake, an eosine lake, a red oxide, the FANA toll red FGR, A rhodamine B lake, a methyl 
biotechnology red lake, dioxazine biotechnology red, A BASIC blue 5B lake, BASIC blue 6G lake, 
fast sky blue, An alkali blue R toner, a peacock blue lake, Berlin blue, ultramarine blue, 
REFUREKKUSU blue 2G, The REFUREKKUSU blue R, a brilliant-green lake, a diamond Green 
thioflavine lake, Phthalocyanine Green G, green gold, Phthalocyanine Green Y ferrous-oxide 
powder — rusting — **, a zinc white, titanium oxide, a calcium carbonate, and clay — A barium 
sulfate, an alumina, an alumina white, aluminium powder, bronze powder, A daylight fluorescent 
pigment, a pearl pigment, naphthol carmine FB, the naphthol red M, permanent carmine FB, the 
first yellow G, dysazo yellow AAA, dioxane biotechnology red, an alkali blue G toner, etc. are 
mentioned. 
[0086] 

Moreover, processing pigments, such as graft carbon obtained by processing the front face of 
the above-mentioned pigment by resin etc., can also be used. Furthermore, according to the 
color required of a pigment-content powder system, two or more kinds of the above-mentioned 
pigments can also be mixed and used. 
[0087] 

The repeatability of the color tone of the pigment-content powder system in the acceptor of 



pigment-content powder systems, such as the dispersibility of the particle of a pigment [ in / on 
the above-mentioned pigment and / a pigment-content powder system ], paper, and a film, and 
in order to raise the lightfastness of the pigment-content powder system in an acceptor As a 
black pigment, use carbon black and the pigment yellow 74 is used as a yellow pigment It is 
desirable to use the pigment red 122 and/or the pigment violet 19 as a Magenta pigment, and to 
use beta mold phthalocyanine copper like the pigment blue 15:3 and pigment blue 15:4 grade as a 
cyanogen pigment. Furthermore, as a Magenta pigment, if surface treatment of the front face of 
the pigment red 122 and the pigment violet 19 is carried out with a pigment derivative etc., the 
dispersibility of the particle of the pigment in a pigment-content powder system can be raised. 
[0088] 

Here, the mean particle diameter of the particle of the pigment in a pigment-content powder 
system is 10nm or more 200nm or less preferably. When the mean particle diameter of the 
particle of the pigment in a pigment-content powder system is less than 10nm, the particle of 
the pigment in a pigment-content powder system is not distributed easily, but the cost 
concerning preparation of a pigment-content powder system becomes high. Moreover, there is 
an inclination for the lightfastness of the pigment-content powder system in the acceptor of 
pigment-content powder systems, such as paper and a film, to fall to the shelf-life list of a 
pigment-content powder system. When the mean diameter of the particle of the pigment in a 
pigment-content powder system exceeds 200nm and a pigment-content powder system is used 
as ink for ink jets, there is an inclination for the clear nature of the color tone of the image which 
was easy to cause the blinding of the nozzle which carries out the regurgitation of the ink, and 
was formed in the acceptor of ink, such as paper and a film, using this ink to also fall. 
[0089] 

In addition, in this invention, the mean particle diameter of the particle of a pigment means the 
mean particle diameter of the particle formed because a dispersant adheres to the aggregated 
particle which the primary particle and primary particle of a pigment which are distributed in a 
pigment-content powder system specifically condensed. Moreover, in the pigment-content 
powder system in this invention, the mean particle diameter of the particle of a pigment is a 
value measured by the micro truck UPA by Nikkiso Co., Ltd. 
[0090] 

Moreover, the concentration of the pigment in a pigment-content powder system is 50 or less % 
of the weight more than per % of the weight preferably. In more detail, when using the pigment- 
content powder system by this invention as an undiluted solution (pigment dispersion liquid) of 
ink, as for the concentration of the pigment in a pigment-content powder system, it is desirable 
that it is [ 5 % of the weight or more ] 50 or less % of the weight. When the concentration of the 
pigment in a pigment-content powder system is less than 5 % of the weight at this time, in order 
to prepare the pigment-content powder system in which the concentration of the pigment in the 
pigment-content powder system as an undiluted solution of ink is too low, and contains the 
pigment of a constant rate, a lot of pigment-content powder systems are needed. Consequently, 
in order to prepare a lot of pigment-content powder systems, long time amount is needed, and 
the productivity of the pigment-content powder system as an undiluted solution of ink falls. 
When the concentration of the pigment in a pigment-content powder system exceeds 50 weight, 
there is an inclination for the viscosity of a pigment-content powder system to become high too 
much, and for distribution of the particle of the pigment in a pigment-content powder system to 
become difficult Moreover, when using the pigment-content powder system by this invention as 
ink for ink jets, as for the concentration of the pigment in a pigment-content powder system, it 
is desirable that it is [ 1 % of the weight or more ] 30 or less % of the weight When the 
concentration of the pigment in a pigment-content powder system is less than 1 % of the weight, 
the concentration of the image formed in the acceptor of pigment-content powder systems, 
such as paper and a film, is too low, and there is an inclination for the clear nature of the image 
formed in acceptors, such as printing, to fall. When the concentration of the pigment in a 
pigment-content powder system exceeds 30 % of the weight, the viscosity of a pigment-content 
powder system becomes high as ink for ink jets, and it becomes easy to cause the blinding of 
the nozzle which carries out the regurgitation of the ink. 



[0091] 

Furthermore, the content of the dispersant expressed with the general formula (1) to a pigment 
is 50 or less % of the weight 6.25 % of the weight or more preferably, namely, — that is t the 
weight ratio with the content of the dispersant expressed with the general formula (1) in the 
content of the pigment in a pigment-content powder system and a pigment-content powder 
system is in the range of 1 / 15 - 1/1 preferably. When the content of the dispersant expressed 
with the general formula (1) to a pigment is less than 6.25 % of the weight, it is difficult to fully 
distribute the particle of a pigment in dispersion media, such as water, and the effectiveness 
which controls changing the mean particle diameter of the particle of the pigment in a pigment- 
content powder system is reduced. When the content of the dispersant expressed with the 
general formula (1) to a pigment exceeds 50 % of the weight, the viscosity of a pigment-content 
powder system becomes high too much. Consequently, since the viscosity of ink is too high 
when using the pigment-content powder system by this invention as ink for ink jets, there is an 
inclination it to become difficult to carry out the regurgitation of the ink from an ink jet printer, 
and for image formation, such as printing to the acceptor of ink, to become difficult 
[0092] 

In addition, as for the water contained in the pigment-content powder system by this invention, 

it is desirable that it is ion exchange water. 

[0093] 

It adds to a pigment, the dispersant expressed with a general formula (1), and water preferably, 
and the pigment-content powder system by this invention is a general formula (2). 
R1-(A1)m-OH 

It comes out and the compound (surfactant) expressed is included further. Here, R1 is a with an 
or more 8 carbon number [ or less 14 ] alkyl group preferably. When R1 is seven or less carbon 
number or 15 or more alkyl groups, there is an inclination to change easily the mean particle 
diameter of the particle of the pigment in a pigment-content powder system. Moreover, A1 is a 
bivalence radical including either [ at least ] an oxyethylene unit or an oxypropylene unit 
preferably. Therefore, all of the combination of an oxyethylene unit and an oxypropylene unit can 
be suitably used for an oxyethylene unit, an oxypropylene unit, and a list as A1. m is or more 3 
16 or less integer preferably. When m is 2 or less and 17 or more, the effectiveness which 
controls changing the mean particle diameter of the particle of the pigment in a pigment-content 
powder system is reduced. 
[0094] 

The content of the compound expressed with the general formula (2) to the compound 
expressed with a general formula (1) here is 40 or less % of the weight 0.001 % of the weight or 
more preferably. That is, the weight ratio with the content of the compound expressed with the 
content and general formula (2) of the compound expressed with a general formula (1) is in the 
range of 99.999 / 0.001 - 60/40 preferably. Since there is almost no effectiveness of raising the 
dispersibility of the particle of the pigment in the pigment-content powder system by adding the 
compound expressed with a general formula (2) when the content of the compound expressed 
with the general formula (2) to the compound expressed with a general formula (1) is less than 
0.001 % of the weight, extent which controls changing the mean particle diameter of the particle 
of the pigment in a pigment-content powder system is small. Moreover, also when the content of 
the compound expressed with the general formula (2) to the compound expressed with a general 
formula (1) exceeds 40 % of the weight, extent which controls changing the mean particle 
diameter of the particle of the pigment in a pigment-content powder system becomes small. 
[0095] 

It adds to a pigment, the dispersant expressed with a general formula (1), and water preferably, 

and the pigment-content powder system by this invention is a general formula (3). 

H 

I 

M103S-C-COOR2 
I 

H2C-COOR3 



It comes out and the compound (surfactant) expressed is included further. Here, R2 and R3 are 
with an or more 1 carbon number [ or less 20 ] alkyl groups preferably, respectively. When R2 
and/or R3 are a hydrogen atom or a with a carbon numbers of 21 or more alkyl group, there is an 
inclination to change easily the mean particle diameter of the particle of the pigment in a 
pigment-content powder system. Moreover, M1 is H, Li, Na, K, or N+R four R5R6R7 preferably. 
Furthermore, R4, R5, R6, and R7 are preferably chosen from the group which consists of a 
hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3-hydroxypropyl 
radical, respectively. 
[0096] 

The content of the compound expressed with the general formula (3) to the compound 
expressed with a general formula (1) here is 40 or less % of the weight 0.001 % of the weight or 
more preferably. That is, the weight ratio with the content of the compound expressed with the 
content and general formula (3) of the compound expressed with a general formula (1) is in the 
range of 99.999 / 0.001 - 60/40 preferably. Since there is almost no effectiveness of raising the 
dispersibility of the particle of the pigment in the pigment-content powder system by adding the 
compound expressed with a general formula (3) when the content of the compound expressed 
with the general formula (3) to the compound expressed with a general formula (1) is less than 
0.001 % of the weight, extent which controls changing the mean particle diameter of the particle 
of the pigment in a pigment-content powder system is small. Moreover, also when the content of 
the compound expressed with the general formula (3) to the compound expressed with a general 
formula (1) exceeds 40 % of the weight, extent which controls changing the mean particle 
diameter of the particle of the pigment in a pigment-content powder system becomes small. 
[0097] 

It adds to a pigment, the dispersant expressed with a general formula (1), and water preferably, 
and the pigment-content powder system by this invention is a general formula (4). 
R80-(A2)n-CH2COOM2 

It comes out and the compound (surfactant) expressed is included further. Here, R8 is a with an 
or more 1 carbon number [ or less 20 ] alkyl group preferably. When R8 is a hydrogen atom or a 
with a carbon numbers of 21 or more alkyl group, the effectiveness which controls changing the 
mean particle diameter of the particle of the pigment in a pigment-content powder system is 
reduced. Moreover, A2 is a bivalence radical including either [ at least ] an oxyethylene unit or 
an oxypropylene unit preferably. Therefore, all of the combination of an oxyethylene unit and an 
oxypropylene unit can be suitably used for an oxyethylene unit, an oxypropylene unit, and a list 
as A2. Furthermore, n is or more 1 12 or less integer preferably. When n is 0 or 13 or more, there 
is an inclination to change easily the mean particle diameter of the particle of the pigment in a 
pigment-content powder system. In addition, M2 is H, Li, Na, K, or N+R nine R10R11R12 
preferably, and R9, R10, R1 1, and R12 are preferably chosen from the group which consists of a 
hydrogen atom, a methyl group, an ethyl group, a 2-hydroxyethyl radical, and a 3-hydroxypropyl 
radical, respectively. 
[0098] 

The content of the compound expressed with the general formula (4) to the compound 
expressed with a general formula (1) here is 40 or less % of the weight 0.001 % of the weight or 
more preferably. That is, the weight ratio with the content of the compound expressed with the 
content and general formula (4) of the compound expressed with a general formula (1) is in the 
range of 99.999 / 0.001 - 60/40 preferably. Since there is almost no effectiveness of raising the 
dispersibility of the particle of the pigment in the pigment-content powder system by adding the 
compound expressed with a general formula (4) when the content of the compound expressed 
with the general formula (4) to the compound expressed with a general formula (1) is less than 
0.001 % of the weight, extent which controls changing the mean particle diameter of the particle 
of the pigment in a pigment-content powder system is small. Moreover, also when the content of 
the compound expressed with the general formula (4) to the compound expressed with a general 
formula (1) exceeds 40 % of the weight, extent which controls changing the mean particle 
diameter of the particle of the pigment in a pigment-content powder system becomes small. 
[0099] 



In addition, in the pigment-content powder system by this invention, two or more kinds of 
combination of these compounds may be used about the compound expressed with a general 
formula (2), (3), and (4). 
[0100] 

In the pigment-content powder system by this invention, the dispersibility of the particle of the 
pigment in a pigment-content powder system can be raised by using together the compound 
expressed with a general formula (2), (3), and/or (4) with the compound expressed with a general 
formula (1). 
[0101] 

The pigment-content powder system by this invention may also contain further a water-soluble 
organic solvent, a surfactant, antiseptics, and at least one additive chosen from the group which 
consists of an antifungal agent. When a pigment-content powder system contains further a 
water-soluble organic solvent, a surfactant, antiseptics, and at least one additive chosen from 
the group which consists of an antifungal agent The pigment-content powder system equipped 
with the property resulting from additives, such as a pigment-content powder system which can 
dissolve the required organic substance, a pigment-content powder system which raised the 
dispersibility of the dispersoid containing the particle of a pigment further, and a pigment- 
content powder system which equipped the list with preservation from decay and an antifungal 
effect, can be offered. 
[0102] 

It is related with the water-soluble organic solvent as an additive which can be added in the 
pigment-content powder system by this invention. For example, a methanol (methyl alcohol), 
ethanol (ethyl alcohol), 1-propanol (n-propyl alcohol), 2-propanol (isopropyl alcohol), 1-butanol 
(n-butyl alcohol), 2-butanol (sec-butyl alcohol), The alcohols containing four or less one or more 
piece carbon atoms, such as tert-butyl alcohol and isobutyl alcohol, Ethylene glycol, 1, propylene 
glycol like 2-propanediol, A butylene glycol like 1, 2-butanediol, 1,3-butanediol, and 1,4- 
butanediol, A diethylene glycol, triethylene glycol, thiodiglycol, And the alkylene glycol which has 
an alkylene group containing six or less two or more piece carbon atoms, such as hexylene glycol 
Triol, such as a glycerol and 1 and 2, and 6-hexane triol Polyalkylene glycols, such as a 
polyethylene glycol and a polypropylene glycol Carry out dehydration condensation of alcohols 
and the above-mentioned alkylene glycol, above-mentioned triol, or an above-mentioned 
polyalkylene glycol, and are obtained. The ethylene glycol monomethyl (or ethyl) ether, the 
diethylene-glycol methyl (or ethyl) ether, And the low-grade alkyl ether of polyhydric alcohol (a 
mono-ether derivative and a diether derivative are included), such as the triethylene glycol 
monomethyl (or ethyl) ether Amide compounds, such as ether, such as a tetrahydrofuran and 
dioxane, dimethylformamide, and dimethylacetamide. Ketone alcohol, such as ketones, such as an 
acetone and a methyl ethyl ketone, and diacetone alcohol A pyrrolidone derivative like 
alkanolamines, such as monoethanolamine, diethanolamine, and triethanolamine, 2-pyrrolidone, 
and a N-methyl-2-pyrrolidone, 1,3-dimethyl-2-imidazolidinone, etc. are mentioned. 
[0103] 

In the water-soluble above-mentioned organic solvent, it is desirable to use the low-grade alkyl 
ether of polyhydric alcohol, such as polyhydric alcohol, such as a diethylene glycol, and the 
triethylene glycol monomethyl (or ethyl) ether. 
[0104] 

In addition, the content of the above-mentioned additive contained in the pigment-content 
powder system by this invention is 50 % of the weight 0 % of the weight or more to the whole 
quantity of a pigment-content powder system preferably. 
[0105] 

Moreover, about the surfactant as an additive which can be added in the pigment-content 
powder system by this invention, the well-known nonionic surfactant and cationic surfactant like 
isopropyl alcohol, an anionic detergent, or an amphoteric surface active agent is mentioned, for 
example. 
[0106] 

Furthermore, about the antiseptics and the antifungal agent as an additive which can be added in 



the pigment-content powder system by this invention, well-known antiseptics and well-known 
antifungal agents, such as a sodium benzoate, a sorbitan acid potassium, thiabendazole, 
benzimidazole sire vendor ZORU, CHIAZO sulfamide, and pyridine thiol oxide, are mentioned, for 
example. 
[0107] 

The pigment-content powder system by this invention is a liquid, for example, can be used for 
the undiluted solution of common ink (recording ink) and ink etc. Especially, the pigment-content 
powder system by this invention can be suitably used as ink for ink jets. When using the 
pigment-content powder system by this invention as ink for ink jets, as for the pigment-content 
powder system by this invention, it is desirable that at least one of the above-mentioned 
additives is included in addition to a pigment the dispersant expressed with a general formula (1), 
and water. 
[0108] 

The pigment-content powder system by this invention stirs the mixture of an additive using well- 
known dispersers, such as a sand mill, a pearl mill, a die no mill, a ball mill, a roll mill, a nano 
mizer, and a homogenizer, a pigment, the dispersant expressed with a general formula (1), water, 
and if needed, and is obtained by making the dispersion medium containing water distribute the 
particle of a pigment, moreover, in obtaining the pigment-content powder system by this 
invention as ink for ink jets Agitate the mixture of an additive a pigment the dispersant 
expressed with a general formula (1), water, and if needed, mix and by filtering or applying the 
obtained pigment-content powder system to a centrifugal separator through a filter etc. The ink 
for ink jets can be obtained by removing a big and rough particle from a pigment-content powder 
system, and deaerating the pigment-content powder system if needed further. In addition, when 
using together the compound expressed with a general formula (2), (3), and/or (4) in the 
pigment-content powder system by this invention with the dispersant expressed with a general 
formula (1), in case the mixture of an additive is stirred a pigment, the dispersant expressed with 
a general formula (1), water, and if needed, it can add. However, in obtaining the pigment-content 
powder system by this invention as ink for ink jets, after stirring the mixture of an additive a 
pigment the dispersant expressed with a general formula (1), water, and if needed, the compound 
expressed with a general formula (2), (3), and/or (4) may be added in a pigment-content powder 
system. 
[0109] 

According to this invention, the pigment-content powder system which reduced the mean 
particle diameter of the particle of a pigment more can be offered. Moreover, in the pigment- 
content powder system by this invention, also when saving a pigment-content powder system, 
the fluctuation in the mean particle diameter of the particle of a pigment can also be reduced. 
Thereby, when using the pigment-content powder system by this invention for the ink for ink 
jets, it is stabilized from the nozzle which carries out the regurgitation of the ink, and the 
regurgitation of the ink can be carried out. In addition, according to this invention, the pigment- 
content powder system excellent in the lightfastness in the acceptor of pigment-content powder 
systems, such as paper and a film, and the clear nature of a color tone can be offered. 
Furthermore, the pigment-content powder system by this invention can be manufactured 
efficiently for a short time. 
[0110] 

The above-mentioned pigment-content powder system is held in a pigment-content powder 
system hold object. That is, according to this invention, the pigment-content powder system 
hold object with which the pigment-content powder system which this invention depends is held 
can be offered. When forming images, such as printing, in the acceptor of pigment-content 
powder systems, such as paper and a film, using the pigment-content powder system by image 
formation equipment and this invention, the pigment-content powder system hold object is 
removable to image formation equipment preferably. For example, when using the pigment- 
content powder system by this invention as ink for image formation equipments like a printer, a 
pigment-content powder system hold object is an ink cartridge removable to image formation 
equipment. A pigment-content powder system hold object can install and exchange easily the 



pigment-content powder system according being removable to image formation equipment to 

this invention for image formation equipment. 

[0111] 

Moreover, according to this invention, the image formation approach which forms a desired image 
in the acceptor of a pigment-content powder system using the pigment-content powder system 
by this invention, and the image formation object with which the desired image is formed in the 
acceptor of a pigment-content powder system using the pigment-content powder system by this 
invention can be offered. 
[0112] 

The image formation approach by above-mentioned this invention includes making the pigment- 
content powder system by this invention breathe out from image formation equipment to the 
acceptor of a pigment-content powder system preferably. That is, a pigment-content powder 
system is made to breathe out to an acceptor with an ink jet method, and the image of the 
request which includes printing in an acceptor is formed. A desired image can be formed in the 
acceptor of various classes when forming an image in an acceptor by making the pigment- 
content powder system by this invention breathe out from image formation equipment to the 
acceptor of a pigment-content powder system. 
[0113] 

Moreover, the image formation equipment for using an ink jet method is an ink jet printer. Image 
formation equipment can form a desired image in an acceptor using a simple device as it is an ink 
jet printer. Since the device for sending out the acceptor of paper etc. in an ink jet printer 
especially is simple, there are few troubles about the send of an acceptor. 
[0114] 

As such an ink jet printer, the ink jet printer of a continuation injection mold or a mold on 
demand is mentioned. Especially the ink jet printer of a mold on demand can carry out the 
regurgitation of the pigment-content powder system as ink of a complement, when required. As 
an ink jet printer of such a mold on demand, printers, such as a piezo method, a thermal ink jet 
method, a bubble jet (trademark) method, and an electrostatic method, are mentioned. In these 
ink jet printers, it is desirable to use the ink jet printer of a piezo method or a thermal method. If 
the ink jet printer of a piezo method is used as image formation equipment, the pigment-content 
powder system of various classes can be used as ink which carries out the regurgitation from an 
ink jet printer, and the amount of the pigment-content powder system breathed out from image 
formation equipment can also be controlled intricately. Moreover, if the ink jet printer of a 
thermal method is used as image formation equipment, the rate which can be made to increase 
easily the number of the nozzles which carry out the regurgitation of the pigment-content 
powder system as ink, consequently forms an image in an acceptor can be raised. 
[Example] 
[0115] 

Hereafter, this invention is explained more to a detail based on an example. In addition, in the 

following example, number of copies expresses the weight section. 

[0116] 

(Example 1) 

Formula 1 

Pigment red 122 The 30 sections 

(Dainippon Ink FASTOGEN SUPER MAGENTA RG) 

Oxyethylene 40mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 40) 

Ion exchange water The 147.5 sections 

The mixture (A) and the Teflon (trademark) covering stirring child who have the presentation 
shown in formula 1 were put into the 500ml beaker, and mixture (A) was stirred for 3 hours. Next, 
in the die no mill ( KDL-A mold made from a SHIMMARU, Inc. enterprise thing of a 0.3L batch 
type glass container set), the zirconia ball of 0.3mmphi was used for the stirred mixture 
[ finishing / processing ] (A), distributed processing was performed for 4 hours, and the pigment 



dispersion liquid (A) whose mean particle diameter of the particle of a pigment is 14.3nm 
(measured value in the micro truck UPA150 by Nikkiso Co., Ltd.) were obtained. 
[0117] 
(Example 2) 

In the example 1, pigment dispersion liquid (B) with a mean particle diameter of 17.1nm were 
obtained like the example 1 except having changed into the presentation which shows the 
presentation of mixture (A) to the following formula 2, and having changed the time amount 
concerning distributed processing in 5 hours. 
[0118] 
Formula 2 

Pigment blue 15:3 The 30 sections 

(LIONOL[ by TOYO INK MFG. CO., LTD. ] BLUE FG- 7351) 

Oxyethylene 50mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 50) 

Ion exchange water The 147.5 sections 

(Example 3) 

In the example 1, pigment dispersion liquid (C) with a mean particle diameter of 15.3nm were 
obtained like the example 1 except having changed into the presentation which shows the 
presentation of mixture (A) to the following formula 3, and having changed the time amount 
concerning distributed processing in 2 hours. 
[0119] 
Formula 3 

Pigment yellow 74 The 30 sections 

(Yellow No43 by Dainichiseika Colour & Chemicals Mfg. Co., Ltd.) 

Oxyethylene 40mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 40) 

Ion exchange water The 147.5 sections 

(Example 4) 

In the example 1, pigment dispersion liquid (D) with a mean particle diameter of 17.3nm were 
obtained like the example 1 except having changed into the presentation which shows the 
presentation of mixture (A) to the following formula 4, and having changed the time amount 
concerning distributed processing in 2 hours. 
[0120] 
Formula 4 

Pigment violet 1 9 The 30 sections 

(CFR[ by Dainichiseika Colour & Chemicals Mfg. Co., Ltd. ]- 311) 

Oxyethylene 30mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 50) 

Ion exchange water The 147.5 sections 

(Example 5) 

In the example 1, pigment dispersion liquid (E) with a mean particle diameter of 14.1nm were 
obtained like the example 1 except having changed into the presentation which shows the 
presentation of mixture (A) to the following formula 5, and having changed the time amount 
concerning distributed processing in 3.5 hours. 
[0121] 
Formula 5 

Pigment red 122 The 30 sections 

(Dainippon Ink FASTOGEN SUPER MAGENTA RG) 

Oxyethylene 40mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 40) 



Hepta-ethylene glycol monochrome (5-tridecyl) ether The 0.2 sections 

(Compound whose R1 it is expressed with general formula (2) R1-(A1) m-OH, and is the 

branching alkyl group of a carbon number 10, whose A1 is an oxyethylene unit and whose m is 

Ion exchange water The 147.3 sections 
(Example 6) 

In the example 1, pigment dispersion liquid (F) with a mean particle diameter of 14.4nm were 
obtained like the example 1 except having changed into the presentation which shows the 
presentation of mixture (A) to the following formula 6, and having changed the time amount 
concerning distributed processing in 3.5 hours. 
[0122] 
Formula 6 

Pigment red 1 22 The 30 sections 

(Dainippon Ink FASTOGEN SUPER MAGENTA RG) 

Oxyethylene 40mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 40) 

Dioctyl sulfo succinate Na The 0.2 sections 

(General formula (3)) 

H 

I 

M103S-C-COOR2 
I 

H2C-COOR3 

The compound whose M1 it is come out and expressed and is Na and both R2 and whose R3 < 
the branching alkyl groups of a carbon number 8 
Ion exchange water The 147.3 sections 
(Example 7) 

In the example 1, pigment dispersion liquid (G) with a mean particle diameter of 14.5nm were 
obtained like the example 1 except having changed into the presentation which shows the 
presentation of mixture (A) to the following formula 7, and having changed the time amount 
concerning distributed processing in 3.5 hours. 
[0123] 
Formula 7 

Pigment red 122 The 30 sections 

(Dainippon Ink FASTOGEN SUPER MAGENTA RG) 

Oxyethylene 40mol addition product of 8-hydroxyquinoline The 22.5 sections 

(Compound whose A it is expressed with general formula (1) A-0(CH2CH20) n-H, and is 8- 

quinolinyl group and whose n is 40) 

Polyoxyethylene (3) alkyl (C13) ether sodium acetate The 0.2 sections 

(Compound whose A4 it is expressed with general formula (4) R80-(A2) n-CH2COOM2, R8 is 

the straight chain alkyl group of a carbon number 13, and is an oxyethylene unit, whose n is 3 

and whose M2 is Na) 

Ion exchange water The 147.3 sections 

(Example 1 of a comparison) 

In the example 1, pigment dispersion liquid (H) with a mean particle diameter of 78.5nm were 
obtained like the example 1 except having changed the presentation of mixture (A) into the 
presentation shown in the following formula 8. 
[0124] 
Formula 8 

Pigment red 122 The 30 sections 
(Dainippon Ink FASTOGEN SUPER MAGENTA RG) 
Polyoxyethylene-alkyl-ether phosphoric ester The 22.5 sections 
(Ply SAKU A2198 by Dai-Ichi Kogyo Seiyaku Co., Ltd.) 



Ion exchange water The 147.5 sections 

Obtained pigment dispersion liquid (A) According to the ink formula shown below, ink was 
prepared using - (H) f after stirring those ink for 30 minutes, the vacuum deairing was filtered and 
carried out with the membrane filter of 0.8 micrometers of apertures, and ink for ink jets (a) - (h) 
was obtained. 
[0125] 
Ink formula 

Pigment dispersion liquid (A) One of the - (H) The 40.00 sections 
Glycerol The 7.50 sections 
Diethylene glycol The 22.50 sections 
2-pyrrolidone The 3.00 sections 

Polyoxyethylene (3) alkyl (C13) ether sodium acetate The 0.45 sections 
Distilled water The 76.55 sections 

Obtained pigment dispersion-liquid (A) - (H) and ink for ink jets (a) About - (h), the elevated- 
temperature sheHHife trial for seven days was performed at 70 degrees C, and the mean particle 
diameter of the particle of the pigment before and after these elevated-temperature shelf-life 
trials was measured. 
[0126] 

Pigment dispersion liquid (A) The measurement result about the mean particle diameter of the 
particle of the pigment in - (H) is shown in Table 1. 
[0127] 
[Table 1] 
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14. 3 


14. 9 
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17. 1 


17. 8 


(C) 


15. 3 


19. 4 


(D) 


17. 3 


21. 3 


(E) 


14. 1 


14. 6 


<F) 


14. 4 


14. 9 


(G) 


14. 5 


14. 7 


<H) 


78. 5 


162. 7 



As shown in Table 1, the mean particle diameter of the particle of the pigment in pigment 
dispersion-liquid (A) - (G) has checked that any smell before and after an elevated-temperature 
shelf-life trial was also notably smaller than the mean particle diameter of the particle of the 
pigment in pigment dispersion liquid (H). Moreover, that it is also notably smaller than the 
fluctuation before and after the elevated-temperature sheHHife trial about the mean particle 
diameter of the particle of the pigment in pigment dispersion liquid (H) has checked the 
fluctuation before and after the elevated-temperature shelfHife trial about the mean particle 
diameter of the particle of the pigment in pigment dispersion-liquid (A) - (G). 
[0128] 



Ink for ink jets (a) The measurement result about the mean particle diameter of the particle of 
the pigment in - (h) is shown in Table 2. 
[0129] 
[Table 2] 
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113. O 
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As shown in Table 2, the mean diameter of the particle of the pigment in ink for ink jets (a) - (g) 
has checked that any smell before and after an elevated-temperature shelf-life trial was also 
notably smaller than the mean diameter of the particle of the pigment in the ink for ink jets (h). 
Moreover, that it is also notably smaller than the fluctuation before and after the elevated- 
temperature sheHHife trial about the mean diameter of the particle of the pigment in the ink for 
ink jets (h) has checked the fluctuation before and after the elevated-temperature shelf-life trial 
about the mean diameter of the particle of the pigment in ink for ink jets (a) - (g). 
[0130] 

Moreover, ink jet printer Desk of the thermal method of ink jet printer EM-930C of the piezo 
method made from EPSON, and the product made from HP Jet Using 880C, it printed on paper 
by ink [ after an elevated-temperature shellHife trial ] (a) - (h), and evaluated about extent 
(regurgitation stability of ink) of the blinding of the nozzle in the ink breathed out from the nozzle 
with which each printer was equipped. 
[0131] 

The evaluation result about the regurgitation stability of ink for ink jets (a) - (h) in the nozzle of 
each printer is also shown in Table 2. In addition, in Table 2, regurgitation stability of O is high, it 
is shown that it was in the head of a nozzle and there was no blinding of ink, regurgitation 
stability of x is low and it is shown that there was blinding of ink in the head of a nozzle. 
[0132] 

As shown in Table 2, in any of the ink jet printer of a piezo method, and the ink jet printer of a 
thermal method, the regurgitation stability of ink for ink jets (a) - (g) was high, it was in the head 
of a nozzle and the blinding of ink was not seen. On the other hand, the ink for ink jets (h) had 
low regurgitation stability also in which printer, and the blinding of ink was seen in the head of a 
nozzle. 
[0133] 



As mentioned above, although the example of this invention has been explained concretely, this 
invention is not limited to these examples, and it can change or transform the example of these 
this inventions, without deviating from the main point and range of this invention. 
[Availability on industry] 
[0134] 

This invention is applicable to the pigment-content powder system hold object with which the 
pigment-content powder system and this pigment-content powder system which reduced the 
mean particle diameter of the particle of a pigment more are held, the image formation object 
formed using said pigment-content powder system, and the image formation approach which 
forms an image using said pigment-content powder system. 



[Translation done.] 



